The combination of piperacillin-tazobactam (PIP-TAZO) and vancomycin is associated with an increased frequency of acute kidney injury (AKI) in patients when compared with either agent alone. Like vancomycin, telavancin is also used for gram-positive infections and has been reported to cause AKI, but there is a paucity of data regarding the development of AKI with the combination of PIP-TAZO and telavancin. The purpose of this study was to compare the incidence of AKI in patients receiving PIP-TAZO with concomitant vancomycin or telavancin.
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Jason Moore, PharmD; Sonia Pahwa, PhD; Zhixia Yan Danielsen, PhD; Philip Colangelo, PharmD, PhD; US FDA, Silver Spring, Maryland Session: 162. PK/PD and Susceptibility Testing Friday, October 4, 2019: 12:15 PM Background. Nonclinical (animal and in vitro) models are commonly used during the development of antibacterial drugs. Pharmacokinetic (PK) and pharmacodynamic (PD) data obtained from these nonclinical models are used to generate a PK-PD target, which can then be bridged to humans in a probability of PK-PD target attainment (PTA) analysis to support selection of the dose regimen for phase 3 trials and in vitro susceptibility testing criteria (breakpoints) to guide clinical usage.
Methods. Two recently approved tetracycline antibacterial drugs, eravacycline (ERV) and omadacycline (OMD), were evaluated. PK-PD data from nonclinical models and clinical microbiological response were collected from each of the respective clinical pharmacology reviews and assessments published by FDA and EMA, respectively. The highest MICs (minimum inhibitory concentrations) reflecting 80% success in the ability of the drug to inhibit growth in the target bacteria were identified from clinical and nonclinical data and termed the MIC cutoff. The nonclinical MIC cutoff was obtained from the PTA analysis using the PK-PD targets from animal studies. The clinical MIC cutoff was obtained from microbiological response (microbiological intent-to-treat population) data from clinical trial experience. The ratios of the clinical and nonclinical MIC cutoffs were calculated and used to evaluate potential discrepancies between the animal model prediction and clinical trial experience.
Results. The drug development programs for ERV and OMD included murine infection models and in vitro models to characterize PK-PD. The clinical to nonclinical MIC cutoff ratios ranged from 4 to 32. Higher values of the MIC cutoff signify that the drug can treat larger proportions of the bacterial population; therefore, high clinical to nonclinical MIC cutoff ratios signify that the drugs had more activity in reducing the bacterial population in clinical than in nonclinical studies.
Conclusion. Thus, the nonclinical models for ERV and OMD under-predicted microbiological response and breakpoints. While nonclinical models are generally useful, more characterization of translational factors may be needed to allow nonclinical models to be more predictive of clinical trial outcomes.
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